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01  TBS  DOmeTRATIOV  OF 
STAPHYLOCOCCUS  BmOWTOXt* 


/Follovlng  ia  a  tranalatloo  of  an  artiolo  by  Dr.  Malta 
Ki volts  and  Profossor  Dootor  Rudolf  Prounar,  Director 
of  the  lyglono  Instituto  of  the  Hanaeotle  City  of 
Luoboek,  In  tho  0«  man-language  periodical  Zontralblatt 
fuor  Baktorlologlo  (Control  Vova  for  Saotorlology),  Vol. 
1757 1953 »  pagoa  203-212.  Subaittod  on  k  Jun  58 J' 

2.  Inroatiaatlona  Into  tho  Iffoot  of  Vntorotoxln-foral 


fcggm 


/lotoi  1.  "Tho  Known  Biological  Procedures"  (l.  Dio 
bohannton  blologloohon  Vorfahron")  appoarod  In  tho  Zbl. 
F.  Bakt.  (Control  loin  for  Bacteriology),  Vol.  168,"’'*” 

SfWTpEs**  117*132^/ 


Tho  lnoubatod  hon  egg  oorroo  In  biology,  and  especially  in  wlruo 
research,  at  a  frequently  uaod  toot  object  and  recoup*#  hat  ofton  boon 
had  to  It  for  tho  lnfootlon  with  otanhylooonol.  Croon  and  Blrkoland 
M,  Xhotho  (6),  Jon  and  Molonoy  (3),  at  nil  at  Frapylor  and  Sonoa 
(3)#  hart  yubllahod  Intonating  finding*  on  this  aubjeot,  it  oan  bo 
aaoaptod  as  oortaln  that  tho  ehlok  anbryo  In  tho  Majority  of  eaaoa  dlot 
aftor  Injection  of  a  fov  ataphylocoeoi  (Mlorooo^;ut  pyoaon*o  tar,  our.) 
(Lothal  doss  30  aooojrdlag  to  Frapylor  and  Sonoa  loss  xaan  166  gomaTT* 
Hovercr,  toward  tho  ond  of  tho  iaeubatlea  period,  tho  sensitivity  to 
tho  lnfootlon  oloarly  dooroasos.  tho  oauso  of  this  mortality  hao  by 
no  noons  boon  elarlflod.  So  far,  on*  nay  only  aosuno  that  a  part  of 
tho  toxins  or  honolyslns  foznod  by  tho  staphylooseoi  has  a  damaging 
offoot  on  tho  ohlok  oabryo.  This  is  also  aupyortod  by  tho  observations 
of  Kao tho  (8),  that  tho  Inoculation  of  hon  eggs  vlth  a  staphylocooouo 
•train  without  plgnent-fomatlon  aad  honolyola  (Micrococcus  pyogonos 
var.  albuo)  does  no  rooogalublo  doaage  to  tho  oabryo  a. 

Vo  wars  lntorostod  in  dlaoororlng  vhothor  ontoro toxin- forming 
•tmphyloooi  oan  bo  differentiated  in  tho  lnfootlon  toat  from  thoio 
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without  anterotoxin  production.  At  the  Bane  time,  the  significance  of 
the  diminishing  sensitivity  of  older  chick  embryos  x.o  Infection  with 
staphylececsi  vnc  to  be  tested.  Finally,  ve  intended  to  obsorvo  tho 
behavior  of  severed  strains  of  micrococcus  pyogenes  var.  albus  in  the 
infection  test. 


Material  and  Methods 

Hen  Saga.  The  eggs,  obtained  from  a  ohicken  breeder,  were  from 
sickness-free  stook.  On  the  bails  of  previous  experience,  we  chose  the 
eggs  of  one-year-old  pullets,  in  each  case  of  a  single  strain  and 
breed  (brown  Italian  and  Leghorns  exclusively).  As  far  as  possible, 
pullets  of  the  same  weight  (C)  were  used.  In  part,  p re- Incubated  eggs 
wen  used.  These  were  brought  to  our  Institute  twenty-four  hours  be¬ 
fore  the  start  of  the  test.  When  the  Incubation  was  done  by  us  from 
the  first,  the  age  of  the  eggs  never  exceeded  48  hours. 

Incubation  Technique.  Old-style  electrical  flat- surface  Incu¬ 
bators  and  (standard^  idritRi  flat-surface  lnoubators  with  roller 
turners  wen  used.  Temperature  regulation  by  contact  thermometer  or 
ether  membrane.  Humidity  measurement  by  hair  hygrometer.  Before 
they  were  plmoed  in  the  Incubator,  tha  eggs  were  freed  of  ooerse 
dirt  (not  washed)  and  marked.  Starting  temperature  38.5°C  (first 
Incubation  day).  By  raising  tha  intrinsic  hsat  of  the  eggs  and 
using  the  heat- regulator,  an  end  temperature  of  39. 5°C  was  attained 
(twentieth  day).  Fr am  the  fourth  up  to  tho  eighteenth  day  of  Incu¬ 
bation,  the  eggs  were  turned  twice  a  day.  Moving  the  eggs  was  done 
In  the  way  that  la  usual  among  incubator  operators.  The  dally 
ooollag  prescribed  for  the  use  of  flat-surface  lnoubators  was  super¬ 
fluous  In  view  of  the  daily  oandling  check  which  was  conducted  from 
the  seventh  lnoubatlou  day  with  simultaneous  elimination  of  eggs 
that  had  died  or  were  mlsfomsd  (air  bubble  at  the  sharp, end,  eta.). 
Relative  humidity  -  50-60  percent,  and  70-83  percent  at  hatching. 

Injection  Technique .  In  these  tests,  we  used  the  allantoic 
cavity  tsoHnTquJr  Keteoknlque  is  easily  ltamed  and,  properly  em¬ 
ployed,  seldom  brings  about  by  Itself  the  death  of  smbryos.  In  order 
to  exclude  possiblUtios  of  mistakes  in  this  connection,  It  Is  recom¬ 
mended  that  some  control  series  with  an  Injection  of  0.1  milliliter 
of  physiological  sallns  solution  precede  the  tests  themselves.  For 
the  lnjeotloa,  we  used  tuberculin  syringe  and  cannula  Ho.  20.  The 
hole,  which  after  disinfsotion  (with  Iodine  alcohol)  of  the  shell  is 
aide  with  an  electric  dental  drill  (1.5  mm  diameter  Rosenkopf  drill), 
should  be  Just  passable  with  the  cannula.  The  shell-membrane  then  re¬ 
mains  undamaged.  Damage  to  the  shell- skin,  small  hemorrhages  and  the 
like  must  be  reoorded.  The  Injection  dose  of  0.2  milliliter  can  only 
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Increased  after  removal  of  c  >rrespondlng  amounts  of  the  allantoic 
fluid  (2nd  drill-hole) ,  otherwise  the  inner  pressure  of  the  egg  be¬ 
comes  too  high.  Th*  injur;'  tc  the  cgg-assbiaue  lu  the 

actual  Injection  itself  almost  always  leads  to  small  hemorrhages  in 
eggs  incubated  for  more  than  12  days,  but  these,  in  our  experience 
have  no  influence  on  the  hatching  results.  Breaks  in  the  shell  are 
sealed  with  adhesive  tape  and  Zapon  varnish;  the  air  bubble  is  marked 
and  its  enlargement  is  checked  dally  as  the  criterion  of  the  optioned 
air  humidity  in  the  incubation  space. 

Judgment  of  the  Change e  in  the  Egg.  Only  the  death  of  the 
embryo  ie  to  be  used  as'  the  measure  of  tne  effect  of  the  injected 
cultures.  The  first  candling  of  the  eggs  with  the  test  lamp  takes 
place  24  hours  after  the  injection,  and  la  repeated  daily  until 
hatching.  Often,  there  occurs  a  transient  or,  sometimes  persistent 
swelling  of  some  of  the  individual  peripheral  vessels,  yet  this  is 
no  more  a  sign  of  inolplent  death  of  the  egg  than  la  the  alaokenlng 
of  the  amnlonperletaltle  (average  frequency  with  ten-days-old  embryo 
--  l 6  minutes).  If,  after  long  warning  over  the  test  lamp  there  is 
no  movement  asoertalnable  in  tho  egg,  a  note  of  this  is  put  In  the 
record.  The  next  oheck  usually  reveals  sure  signs  of  death  in  those 
eggs.  We  regard  aa  such  the  extensive  involution  of  tho  visible 
vessels  and  the  complete  laok  of  aotlve  movements  of  the  embryos  that 
are  swimming  "freu"  In  the  egg.  Remains  of  vessels  are  not  infre¬ 
quently  visible  for  a  rather  long  time.  After  the  fourteenth  lnou- 
batlon  day  the  Judgment  aa  to  death  becomes  dlffioult  owing  to  a 
diminution  of  aotlve  movements  of  the  embryo  in  any  oaee.  The 
veeaela  are  now  muoh  more  difficult  to  peroelve.  Berm,  one  has  to 
rely  on  repeated  cheoka  and  ones  own  experience. 

Btaphyloooooui  Strains .  As  test  strains,  we  used  otaphylccocoue 
stnalnaB-o,  14?,  161,  19&  end  254  —  reeognited  as  sure  exterotoxin- 
formers  —  from  the  Food  Research  Institute  in  Chicago,  and  also 
strains  360,  12?  mod  165,  isolated  from  the  stool  of  patients  with 
postantibiotic  enterocolitis.  Strain  165,  like  control  strain  200, 
and  the  coagulase-negative  Oxford  strain  of  our  Institute,  does  not 
produce  measurable  antitoxin.  As  a  further  control,  we  used  5  strains 
of  talorococous  pyogenes  var.  albus.  All  sntsritls  strains  and  strain 
200  showed 1  ia  positive  coagulase  reaotlon,  fermented  Mannitol  with¬ 
in  24  hours,  and  liquefied  gelatin  in  the  stab  culture  in  a  funnel 
shape.  Further  determination  was  mede  in  eaoh  oaee  of  hemoiyoln 
/Definition  and  determination  of  the  staphyloaocous  hemolysins  ac¬ 
cording  to  the  generally-aooepted  principles,  bibliographical  list 
lu  jjt  pigment  formation,  sensitivity  to  seven  antibiotics  (eulfona- 
mid,  erythromycin,  penicillin,  atreptomyoin,  tetracyolin,  ehloro- 
myoetln,  and  oleandomycin)  in  the  plate  test,  and  to  erythromyoin  and 
penicillin  again  in  the  tubule  dilution  test. 
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The  Inoculation  ms  --  when  not  expressly  otherwise  do scriuad 
--of  culture*  that  were  sixteen  hours  old  and  incubated  in  grape- 
sugar  broth  under  normal  atmospheric  conditions  at  37°C>  with  constant 
maintensuice  of  a  dote  or  0.1  milililter.  Asoartainaeui  of  the  number 
of  germs  in  the  individual  cultures  was  not  carried  out,  since  this 
factor  --  owing  to  the  swift  spreading  of  the  staphylococci  in  the  egg 
—  does  not  represent  any  source  of  error  for  the  judgment  of  the 
findings  (3,  8). 

Results 


The  behavior  of  ante rotoxin- forming  staphylococci  in  the  in¬ 
fection  test  with  days-old  chick  embryos  is  indicated  by  Table  1. 

Ho  significant  differences  from  strains  that  do  not  form  antero- 
toxins,  1.*.,  strains  200 ,  165  and  Oxford,  could  be  perceived. 

Strain  196  offers  ths  most  striking  result,  in  that  it  in  contrast 
to  the  other  strains,  produoes  high  titsrs  of  fi  -  hemolysin  (mini¬ 
mum  hemolytlo  dose  1024)  and  also  produoes  «,  -  hemolysin.  In  . 
addition  to  196,  only  No.  165  shows  a  medium  /?  -  hemolysin  titer 
(minimum  hemolytlo  Aoso  64).  Tho  remaining  strains  form  oc  - 
hemolysins  exclusively. 

The  infeotlon  of  12  and  16  days  old  ahlok  embryos  confirms 
the  observation  already  made  by  Knothe  (8)  that,  with  the  Uth-12th 
incubation  day  the  sensitivity  maximum  of  tho  ohlok  embryos  to 
Injury  by  staphylococcus  toxins  has  passed.  The  differing  results 
In  the  ease  of  the  strains  tested  are  to  be  saen  from  Table  1. 

Proceeding  from  tho  foot  that  ths  production  of  ontorotoxln  In 
oultuxes  In  a  20-30  percent  G0a  gareous  vapor  ataospharo  a  an  ba  con¬ 
siderably  intensified  ^Bibliography,  see  in  77,  we  inooulated  9i 
days-old  ohlok  embryos  with  oultures  that  had  been  Inoubated  for  72 
hours  with  30  perosnt  00g  atmosphere  and  at  37°0  (Table  2) . 

In  addition  to  the  micrococcus  pyogenes  var.  albus  1  (equals 
stanh.alb.  l)  from  our  oolite  oti'on,  we  tested  four  additional  strains, 
which  did  not  show  olthor  a  pigment  formation  or  a  positive  ooagulass 
reaction,  did  not  fenwnt  Mannitol,  and  otherwise  showed  all  the 
characteristics  of  a  miorococcus  pyoesnss  var.  albus,  but  whloh 
nonsthslsss  apparently  had  to  be  considereA'a's'tka  germs  supplying 
an  Infeotlon  (cystitis,  conjunctivitis).  In  contrast  to  staph,  alb. 

1,  one  found  In  those  strains,  in  part,  a  very  extensive  insensitivity 
To  the  seven  antibiotics  mentioned  above.  Ths  findings  resulting  from 
the  infeotlon  tests  with  staph,  alb.  1-5  are  listed  in  Table  3. 
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Table  2 


Infeotlon  te ■+. ■  05  ol  day-old  chick  «.muryoe 
(dosti  0.1  ml,  72  hour*  and  at  30  percent  COg  inoubated  culture) 
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Tabic  3 

Xnfeotion  tccti  vith  K.  nyoa.  var.  alb,  on  9f  day-old  (above) 
and  on  18  day-old  (belovj  ohiak  enbryoi  (dosci  0.1  ml,  16 

hour*  culture) 
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Finally,  vt  wen  interested  in  the  behavior  of  lnfeoted  embryo  a 
after  treating  with  erythromycin.  Some  strains  that  had  reacted  auits, 
variously  la  the  nreoedina  teats  --  strains  ldl.  IP?;  3ft). 
and  200  --  were  chosen  for  these  tests.  The  sensitivity  of  these 
strains  to  erythromyoin  In  the  tubule  dilution  test  Is  noted  in  Table 
4.  Following  the  usual  injection  of  thit  liquid  culture ,  and  after  a 
wait  of  10  alnutes,  exythromyoln  (Sobering  "Iryoln")  In  doses  of  10 
mtorograms  and  5  miorograms  was  subsequently  injeoted.  The  shifting 
of  ths  death  tins,  and  the  higher  survival  rates,  oan,  In  contrast  to 
tha  values  obtained  in  the  parallel  test  with  embryos  not  treated  with 
erythromyoin,  be  seen  perfectly  (Table  4) 

As  soon  as  possible  after  the  established  death  of  the  embryos 
the  egg  was  »-  In  all  the  tests  Mentioned  here  --  opened  and  the 
contents  examined.  In  nmoy  oases  autolytio  ohanges  bad  Made  any  de¬ 
terminations  Impossible.  Unfortunately,  we  were  also  unable  to 
oarry  out  histological  examinations.  Ths  maorosooplo  pathological 
anatomy  findings  corresponded  to  those  deiorlbed  by  Knothe  (6),  Ex¬ 
tended  surfaoe  hemorrhages,  including  ones  in  the  parenohymatous 
organs,  oould  be  observed  by  us  in  almost  every  ease, 

The  Inooulated  strains  oould  be  brod  from  ths  storlle-removod 
allantolo  fluid.  A  report  Is  given  in  tho  third  part  of  this  study 
(7)  on  the  gens  occasionally  to  be  brod  out  of  the  yolk  and  white 
of  hon  eggs.  It  was  possible  to  observe  ths  surviving  ohloks  fur¬ 
ther.  lo  fori  they  do  not  Alffor  in  any  way  from  control  anlnals  of 
ths  same  age.  Inventory  of  mioro-o Zionisms  in  ths  hatohlng  of  in¬ 
fected  animals  was  cot  carried  out  regularly.  Tha  oultursa  prepared 
from  ohloks  tmtsd  with  erythromyola  remained  starlit  with  few  sx- 
osptlons. 

Discussion  of  ths  Isjults 

Demonstration  of  eatsrotoxla- forming  staphyloaoooi  Is  not 
possible  with  ths  aid  of  ths  infection  tost  on  iaoubetsd  hen  eggs  on 
ths  tenth  or  twelfth  or  sixteenth  incubation  day.  Ths  death  of  ths  In¬ 
fested  embryos  is  evidently  not  induced  by,  or  not  exclusively  in- 
duosd  by  ths  staphylooooous  snterotoxln.  This  Is  indicated  particu¬ 
larly  by  ths  observation  that  such  entorotoxln- formers  as  strains  147 
and  117  display  a  lass  Injurious  effect  than  tha  800  and  Oxford  non- 
snterotoxln  forming  strains. 
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Ab  we  received,  from  Chicago,  the  five  teet  strains  onco  again 
in  fresh  cultures  in  the  Spring  of  1958  and  used  them  directly  for 
the  test  after  only  oae  passage,  the  possibility  of  nsgcnsiatlyr  is 
fully  jxciuaad  m  the  ease  of  strain  14?.  Strain  127  was  activated 
beofrs  the  beginning  of  the  investigations  in  acoordance  with  ths  tech¬ 
nique  employed  by  Jordan  and  Burrows  (6).  However,  no  final  con¬ 
clusions  art  possible  because  while  each  strain,  for  example,  does 
produce  K.  -  hemolysin  this  occurs  at  tha  same  point  in  time  with  dif¬ 
fering  i* suite  being  found,  and  so  there  can  also  occur  some  changing 
titer  levels  during  the  growth  in  the  hen  egg. 

Then  again  with  incubation  of  the  oulture  in  a  COg  atmosphere, 
a  possible  anterotoxin  effeot  is  obscured  by  the  other  toxins  that 
are  simultaneously  forming.  The  effeot  of  the  living  bacteria  and 
the  oulture  filtrates  made  from  them  on  chick  embryos  is  not  always 
in  our  experience  identical. 

me  seasonal  fluctuations  in  the  sensitivity  of  ehiok  embryos 
to  effects  from  outside  —  in  particular  to  injected  toxins  —  is  con- 
side red  in  the  dlsauaslon  of  the  toxin  tests  (?),  The  findings  re¬ 
ported  hers  vers  obtained  in  the  February  to  April  period,  the  most 
favorable  one  for  the  vitality  of  ohlok  embryos.  The  natural  mor¬ 
tality  rate  of  embryos  not  inoculated  or  else  treated  with  physiolo¬ 
gical  saline  solution  was,  for  these  months  --  including  chicks  that 
failed  to  complete  hatching  —  barely  ten  peroeat  oounting  from  the 
fifth  incubation  day  onwards. 

If,  among  ths  multiplicity  of  staphylooooous  toxins,  one  seeks 
ths  agent  that  Is  pathogenous  for  ohlok  embryos,  then  F  -  hemolysin 
and  oomgulaae  oan  easily  be  excluded,  p -  hemolysin  Is  formed  in 
notable  amounts  only  by  strains  196  and  16$,  from  among  the  strains 
investigated  by  us.  The  nonetheless  significantly  effective  Oxford 
strain  Is  perfautly  ooagulass -negative,  Frequent  attempts  to  es¬ 
tablish  the  lethal  toxin  (mouse  intxmperltoneally,  rabbit  intravenous¬ 
ly)  in  Oxford  filtrates,  have  so  far  always  felled.  At  ths  same  time, 
ths  hemolysin  titers  (Technique  of  Determination.  See  7;)  in¬ 
cluded  in  Table  1  do  allow  certain  relationships  to  be  peroelved  be¬ 
tween  titer  levels  and  ths  number  of  embryos  killed  by  the  several 
strains.  Nevertheless  (X-  hemolysin  cannot  alone  be  held  responsible 
for  the  death  of  the  embryos,  as  Is  vlalbls  from  the  findings  of  Tablt 
3. 


The  behavior  of  the  five  strains  of  mloroooocm  pyogenes  var, 
albus  in  th*  infection  test  w»t>  of  special  significance  for  the 
question*  asked  in  this  study.  As  is  known,  euterotoxin- forming 
’’white"  utaphylocccci  are  not.  infrequently  isolated  (l,  p,  9)  in 
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cases  of  food  poisoning.  But  after  having  observed  enterotoxln- 
forming  staphylococci  also  exhibiting  a  negative  congul&sc  reaction 
(ll),  one  has  to  reckon  vith  the  fact  that  a  highly  pathogenous 
enteritis  micro-organism  is  hiding  beneath  an  apparently  harmless 
etaphylccoccus .  The  definition  of  the  micrococcus  pyogenes  var.  albus 
or  staphylococcus  albus  Is  not  consistent^  Our  Routine  procedure  is 
to  regard  as  st-tiyhylococcua  albus  the  gram-positive  cocci  vhict, 
mornholoaioally.  resemble  the  micrococcus  pyogenes  var.  aureus  and 
uhleh  exhibit  percelmin-eihite  pigmentation,  negative  plasma-coagulase , 
absenae  of  Mannitol  fermentation,  and  absence  of  hemolysis.  Strains 
2-5  —  vhieb  had  been  Judged  from  these  points  of  vlev  --  and  another 
strain  from  our  collection  (No.  l),  were  tented  at  the  end  of  the 
infection  tests,  after  which  the  infection  of  embryos  vith  staph, 
alb.  1  was  carried  out  as  a  control,  parallel  with  the  preceding  ex¬ 
periments;  the  result  vas  always  negative.  The  death  of  the  embryos 
in  the  eggs  infected  vith  staph  alb.  3  and  4  surprised  us.  We  Iso¬ 
lated  the  strains  that  had  been  inoculated,  brought  them  once  more 
into  the  Incubated  hen  egg  after  multiple  passages  of  grape-sugar 
broth  on  the  7  percent  sheep's  blood-agar  plate  (alternating  between 
aerobio  and  anaerobic  incubation)  in  the  technique  given  by  Khothe 
(6),  and  repeated  this  process  once  more.  The  result  of  these  rather 
time-oonsuaing  proceedings  vers  meager.  The  properties  of  staph.  alb. 
1.  8  and  5  remained  unchanged.  Stash.  alb.  3  like  staph,  alb.4  ex- 
hibite  a  weak  Mannitol  fermentation'  after  about  50  hours;  further, 
etaph.  alb.  4  exhibits  a  <X-  hemolyeie  on  the  seven  percent- sheep' s 
blood-agar  plate.  The  ooagulaee  reaotion  of  all  strains  vas  oon- 
ilstently  negative.  The  differentiation  of  coegulase-negative,  non¬ 
pigment  forming,  enterotoxln  strains  from  similar  ones  without  enter- 
otoxln  effeot  would  be,  in  our  opinion,  extremely  difficult.  On  the 
other  hand,  we  would  —  by  way  of  expanding  the  results  of  Khotho  (8) 
--  like  to  regard  the  infection  test  on  the  incubated  hen  egg  as  a 
good  aritorlon  of  the  pathogenicity  of  the  etaph.  alb,  isolated  In 
human  infection  and,  in  particular,  i eclated  Iron  "otherwise  eterlle 
body  fluids.  Regardless  of  the  pending  classification  problems,  this 
gives  the  doctor  treating  tho  oase  an  indloatlon  of  the  significance 
of  the  micro -organism i  that  are  generally  regarded  aa  apathogenoin. 

It  vLll  be  the  task  of  further  investigations  to  define  more 
closely  so  far  aa  possible  the  components  that  an  deadly  to  ohiok 
embryos;  they  oan  evidently  be  peculiar  to  both  these  repneentatlves 
of  the  genus  mlorooocous.  The  pathogenous  effect  of  the  o(-  hemo¬ 
lysin,  of  the  entero-toxtn,  and  presumably  also  of  other  toxins, 
make*  the , suceeea  of  suoh  efforts  very  questionable  to  Judge  by  our 
experiences  so  far. 


With  respect  to  the  problem  that  has  been  of  particular  inter¬ 
est  to  us  for  a  long  time  --  that  of  an  effective  therapy  for  the 
post-antibiotic  staphylococcal  enterocoliti j  -  ye  tried  the  ef- 

ir.  --sc  test  scriii  uf  oij Lhiomyuin  (ochenng  "JSrycin") 
injected  into  the  egg  about  10  minutes  after  the  liquid  culture.  In 
spite  of  the  high  degree  of  dilution  that  the  antibiotic  undergoes 
in  the  egg,  it  became  clear  that  there  was  a  clear  shifting  of  the 
death  date  with  simultaneous  raising  of  the  survival  rate,  for  the 
embryos  treated.  Erythromycin  in  the  doses  we  used  has  no  perceptible 
injurious  effect  on  chick  embryos.  It  would  be  of  Interest  to  find 
out  ths  time  period  between  infection  and  treatment  whloh  still  leaves 
the  life-maintaining  or  life -prolonging  effect  of  the  erythromycin 
perceptible,  and  whereby,  at  the  same  time,  the  onset  of  the  irrepar¬ 
able  injury  of  Infected  chick  embryos  could  be  determined.  The  test¬ 
ing  of  antibiotics  in  the  chick  embryos  test  (5)  should  count  as  a 
good  criterion  for  the  effectiveness  of  the  medicine  in  vivo.  /Note: 
See  also  the  reports  of  H.  Knothe  and  D.  Dion  on  antibiotics  studies 
(psnioiUin,  streptomycin,  tetraoyolin)  on  the  incubated  hen  egg  in 
Areneimittelforiohuna  (Medicaments  Re  starch,  6,  16-21  and  703-712 

The  teats  described  here  did  not  bring  any  usable  results  as 
regards  a  possible  demonstration  of  ante ro toxin- forming  staphylocol 
through  infeotlon  of  lnoubated  hen  eggs.  On  the  other  hand  we  did 
find  son#  very  interesting  points  of  approach  for  further  experi¬ 
ments,  whloh  would  aim  at  an  oxaot  analysis  of  ths  way  in  whloh  dif¬ 
ferent  staphylococcus  toxins  affeot  ths  ohiok  ombryo.  In  this  con¬ 
nection,  the  titer  determination  of  ths  filtered,  liquid,  content  of 
infeoted  eggs  --  hitherto  only  used  ss  a  spot  oheck  —  would  be  con¬ 
ducted  as  routine.  We  hope  further  that  we  shall  learn  more  of  the 
oourse  of  death  from  an  electrooardlognm  of  the  embryo  that  has 
been  derived  from  a  modified  procedure  of  Werthelm-Salomonsen  (12). 

The  question  of  what  is  the  practical  value  of  suoh  investigation  for 
human  medicine  oan  hardly  be  better  answered  than  by  the  statement  of 
Romanoff  and  Romanoff  (10):  "the  ohiok  embryo  Is  excellent  test 
material  because  Its  tissues  are  more  or  less  susceptible  to  the  same 
toxin  as  humsn  tissues.11  (pegs  792). 

Summary 

The  visible  effects  of  the  infeotlon  of  12-  and  16-day 
old  ohiok  embryos  is  similar  to  ths  pioture  that  has  been  given  so 
far  in  the  lltexatura  on  infection  with  staphylococci  without  enter- 
otoxin  production. 
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The  incubation  of  the  bested  strains  also  in  a  30  percent  OQg 
atmosphere  brought  no  further  results  in  each  test  series  other  +.h«n 
uie  raising  or  the  death  rate. 

Micrococcus  pyogenes  var.  albus  --  accepted  as  apathugenous 
for  chick  embryos  --  can  have  the  same  toxic  effectiveness  as  micro¬ 
coccus  pyogenes  var.  aureus.  The  infection  test  with  mlcroccua 
pyogenes  var.  albus  on  incubated  hen  eggs  should  therefore  be  em¬ 
ployed  particularly  In  persistent  infections  (cystitis,  conjunctivitis) 
and  as  a  pathogenicity  test  in  the  demonstration  of  this  micro¬ 
organism  in  the  fluid  or  the  circulating  blood. 

On  treating  Infected  chick  embryos  with  erythromycin  (Sobering 
"Erycin")  a  clear  effect  of  this  antibiotic  was  perceptible. 
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